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This is therefore 

Caneik aBa qtiortmdanK Cluf. Exot. p, 3 24. L B. p. /\6i, 

Canella alba Park. p. 1 5 8 1 . 

Canella aBa ex arbore^ Ejufdem ibid. 

Gmmommt five Canella tubis minor ibur alba. C.B.p. 409. 

It is likewife what Linfchoten in his Defcription of 
America^ tranflated into French gives an account of, 
as I fuppofe from Peter Martyr^ under the name of Arbre 
ou les Pigeons nichent ; and what Dr. Trapham in his 
Difcourfe of the State of Health of Jamaica^ calls Win-^ 
ter -'Barky or JVefi-Indian Cimmon-T tee p. 38. Hernandez-y 
p. 43. and Ximenes who publifh'd his Hiftory at M^^/Vo 
in Spanifli^ fol. 5?. likewife defcr^be this under the name 
of Caninga. 

It may be doubted w^hether this be Afcopo of Harioty 
which he mentions p. 24. of his Latin Edition of his 
Voyage by Theodore de Brjy and by Hakluyt in his Col- 
leS:ion of Voyages^ p. 275. of Vol III. 

Thm far this mofi excellent Botanift ; who was likewije 
pleafed to mmnunicate the elegant Figures of thefe Plants 
hereto annexedy by which the Reader may fee what maybe 
hoped in Natural Biftory from fo Curious a Hand. 



An Account of the Circulation of the watry Vapours of the 
Seay and of the Caufe of Springs y pre fented to the Royal 
Society. By E. Halley. 

SOME time fince^ I file wed an Experiment of the 
Qpantity of Water raifed in Vapour from the furface 
of the Sea in a day's time^ which was fo far approved by 
fome honourable Members of this Society, that I have 
received their Command to profecute thofe Enquiries, 
and particularly in relation to the Method ufed by Na- 
ture to return the faid Vapours again into the Sea, which 

is 
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is (o juftly performed that in many hundreds of years we 
are fnificiently aflTured that the Sea has not fenfibly de- 
creas'd by the lofs in Vapour ; nor yet abounded by the 
immenfe quantity of frefli water it receives continually from 
the Rivers. To demonftrate this Eqtiilibre of receipt and 
Expence in the whole Sea is a Task too hard for me to 
undertake, yet in obedience to thofe whom I have the 
honour to ferve, I Ihali hear offer, what to me has hi- 
therto feemed the moft fatisfadory Account of this Grand 
Thanomenon : I have formerly attempted to explain the 
manner of the rifing of Vapour by warmth, by Ihewing 
that if an Atom of Water were expanded into a Shell or 
Bubble fo as to be ten times a? big in Diamiter as when 
it was Water, fuch an Atom would become fpecifically 
ligJiter than Air, and rife fo long as that Flatus or warm 
Spirit that firft feparated it from the mafs of Water 
Ihall continue to diftend it to the fame degree j and that 
warmth declining, and the Air growing cooler and withal 
fpecifically lighter, the Vapours confequently fhall flop at 
a certain Region of the Air, or elfe defcend, which may 
happen upon feveral Accounts as I fhall by and by endea- 
vour to make out. Yet I undertake not that, this 
is the only principal of the rife of Vapours, and that there 
may not be a certain fort of matter whofe conatm may 
be contrary to that of Gravity .• as is evident in Vege- 
tation wherein the tendency of the fprouts is diredly 
upwards or againfl the Perpendicular. But whatever is 
the true caufe, it is in faift certain, that warmth does fe- 
parate the particles of Water and emit them with a grea- 
ter and greater Velocity as the heat is more and more in- 
tenfe, as is evident in the fleam of a boyling Cauldron, 
wherein likewife the Velocity of the Afcent of the Va- 
pours does vifibly decreafe till they difappear, being dif- 
perfed into and alfimulated with the Ambient Air. Va- 
pours being thus raifed by warn\th, let us for a firfl fup- 
pofition put, that the whole furface of the Globe were 
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all Water very deep or rather that the whole Body of the 
Earth were water, and that the Sun had his Diurnal 
.courfe about it : Itake ky that it would follow that the 
Air of it felf would imbibe a certain quantity of Aqueous- 
Vapours and retain them like Salts diiToived in Water ^ 
that the Sun warming the Air and raifing a more plenti- 
ful Vapour from the Water in the day timey the Air 
would ^ fuftain a greater proportion of Vapour^j as warm 
Water will hold more diflTolved Salts^ which upon the ab- 
fence of the Sun in the Nights would be all again dif- 
charged in Dews^ Analogous to the precipitation of Salts 
on the cooling of the Liquors ; nor is it to be believed 
that in fuch cafe there would be any diverfity of Weather^ 
other than periodically^ every year alike ; the mixture of 
all Terreftrious, Saline, Heterogeneous Vapours being ta- 
ken away : which as they are varioufly compouaded and 
brought by the Winds feem to be the caufesof thofe va- 
rious Seafons which we now find. In this cafe the Airy 
Regions every where at the fame height would be equally 
replenifhed with theproportion of Water it could contain, 
regard being only to be had to the different degree of 
warmth, from the nearnefs or diftance of the Sun ; and 
an Eternal Eaft Wind would blov/ all round the Globe, 
inclining only to the fame fide of the Eafty as the Latitude 
doth from the Equator ; as is obferved in the Ocean be- 
tween the Tropicks. 

Next, Let us fuppofe this Ocean interfperfed with 
wide and fpacious Trads of Land, witii high ridges of 
Moun rains fuch as the Pyrenean^ thQ Alps^ the Apennine.^ 
thQ Carpathian in Europe; Taurus^ Caucafus^ Ima:is and 
feverai others in Afia ; Atlas and the Monies LuUna^ with 
other unknown Ridges in Africa^ whence came the Nde^ 
the -Nlgre^ and the Zaire, And in America the Andes^ 
and the Apalatean Mountains : each of which fir fiirpals 
the ii{uall)eight to which the Aqueous Vapours of them- 
felves alcend^ d^id. on th^ tops of which the Air is ib cold 
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and ratified as to retain but a fniall part of tliofe Vapours 
that fliall be brought thither by the Winds, Thofe Va- 
pours therefore that are raifed copioufly in the Sea, and by 
the Winds are carried over the low Land to thofe Ridges 
of Mountains^ are there compelled by the ftream of the 
Air to mount up with it to the tops of the MountainSj 
where the Water prefently precipitates^ gleeting down by 
the Crannies of the ftone ; and part of the Vapour entring 
into the Caverns of the Hills^ the Water thereof gathers as 
in an Alembickinto the Bafons of ftone it finds^ which be- 
ing once fiUed^all the overplus of Water that comes thi« 
ther runs over by the loweft place, and breaking out by the 
fides of the Hills, forms fingle Spring.^. Many of thefc run- 
ning down by the Valleys or Gutts between the ridges of 
the Hills, and coming to unite, form little Rivulets or 
Brooks : Many of thefe again meeting in one common Val- 
ley and gaining the plain Ground, being grown lefs rapid 
become a River : and many of thefe being united in one 
common Channel make fuch ftreams as the Rhtney the 
Rhone^ the Danube^ which latter one would hardly think 
the colledion of Water condenfed out of Vapour, unlefs 
we confider how vaft a Tnd of Ground that River drains, 
and that it is the fum of all thofe Springs which break out 
on the South iide of the Carpathian Mountains, and on the 
North fide of tlie immenfe Ridg of the Alp^^ which is on^ 
continued Chain of Mountains from Switzerland to the 
Black Sea. And it may almoft pafs for a Rule, that the 
Magnitude of a River, or the Qiiantity of Water it Eva- 
cuates is proportionable to the length and height of the 
Ridg€s from whence its Fountains arife. Now this Theory 
of Springs is not a bare Hypothtjis but founded on Expe- 
rience, v/hich it was my luck to gain in my abode at Saint 
Helena^ where in the Night time, on the tops of the Hills 
about 800 yards above the Sea, there was fo ftrange a con- 
denuition, or rather precipitation of the Vapours, that it 
was a great Impediment to my Celeftial Obfcrvations 
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for in tli€ clear Sky the Dew would fall fo £ift as to cover^ 
each half c|uart€r of an hour^ my Glaifes with little drops^ 
fo that 1 was neceffitated to wi|?e them fo often, and my 
Paper on which I wrote my Obfervations would immedi- 
ately be fo wet with the Dew^ that it would not bear 
Ink : by which it may be fuppofed how faft the Water ga- 
thers in thofe mighty high Ridges I but now named* 

Thus is one part of the Vapours blown upon the Land 
returned by the Rivers into the Sea, from whence they 
came ; another part by the cool of the Night falls in Dews, 
or elfe in Rains, again into the Sea before it reaches the 
Land, which is by much the greateft part of the whole Va- 
pour, becaufe of the great extent of the Ocean, which the 
motion of the Winds does not traverfe in a very long fpace 
of time. And this is the reafon why the Rivers do not 
return fo m.uch into the Mediterranea?i as is extraded in 
Vapour. A third part falls on the lower Lands, and is 
tlie Fahtilum of Plants^ where yet it does not reft, but is 
again exhaled in Vapour by the Adion of : the Sun, and is 
either carried by the Winds to the Sea to fall in Rain or 
Dew there, or elfe to the Mountains to be there turned 
into Springs ,- and though this does not immediately come 
to pafs, yet after feveral viciflltudes of rifiog in Vapour 
and falling in Rain or Dews, each Particle of the Water 
is at length returned to the Sea from whence it came» 
Add to this that the Bain-waters, after the Earth is 
fully fited with moiftBre, does by tiic Valleys or low- 
cr Parts of the Earth find its way into the Rivers^ 
and fo is compendioufly fent back to the Sea. After 
this manner is the Circulation performed, and I doubt 
r.ot but this Hypothefis is more reafonable than that oi 
thofe who derive all Springs from the Rain-waters, which 
yet are perpetual and without diminution, even when no 
Rain falls for a long Space of Time : Or than that that 
derives them from a Filtration or Percolation of the Sea- 
waters through certain imaginary Tubes or Pailages with- 
in 
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in the Earth, wherein they lofe their faltnefs. This be- 
fides many others labouring under this principal Abfur- 
dity, that the greateft Rivers have their moft copious Foun- 
tains fartheft from the Sea, and whither fo great Quanti- 
ties of freflx Water cannot reafonably be derived any other 
way than in Vapour. This, if we may allow final Caufes, 
feems to be the defign of the Hills, that their Ridges being 
placed through the midft of the Continents, might ferve 
as it were for Alembicks to diftil frefii Water for the ufe 
of Man and Beaft, and their heights to give a defcent to 
thofe Streams to run gently, like fo many Veins of the 
yiacYOCofmy to be the more beneficial to the Creation. If 
the difference between Rain and Dew, and the caufe why 
fometimes 'tis Cloudy, at other times Serene, be enquired, 
I can offer nothing like a proper folution thereof, only 
with Submiflion to propofe Conjedures which are the beft 
I can find, "viz. That the Air being heap'd up by the meet- 
ing of two contrary Winds, when the Mercury is high, 
the Vapours are the better fuftained and kept from Co- 
agulating or Condenfing into Drops, whereby Clouds are 
not fo eafily generated : and in the Night the Vapours fall 
down fingie as tliey arofe in imperceptible Atoms of Wa-* 
ter. Whereas when the Mercury is low and the Air rari- 
fied by the exhauflion thereof, by two contrary Winds 
blowing from the Place ; the Atoms of Air keep the Va- 
pours not fo well feparated, and they coalefe into vifible 
drops in the Clouds ; and from thence are eafily drawn 
into greater drops of Rain. To which 'tis poffible and not 
improbable, that fome fort of Saline or Angular Particles 
of Terreftrial Vapour being immixt with the Aqueous^ 
which I take to be Bubbles, may cut or break their Skins 
or Coats, and fo contribute to their more fpeedy Condeii- 
iation into Rain. 
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